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BACKGROUND
Eusocial animal societies are characterized by reproductive division of labour between primary reproductives and mostly sterile helpers called workers. Workers display different biases in the kinds of behavioural tasks they perform, which are often associated with changes in physiology that are correlated with age, as well as differences in adult morphology. This striking level of social organization is believed to be the cause of the enormous ecological and evolutionary success of social species, including the advanced societies of ants, bees, wasps and termites (Oster & Wilson 1978) .
Recently, Hölldobler & Wilson (2008) resurrected the early 20th century metaphor of the insect society as a superorganism (Wheeler 1911) , conjuring images of a distributed organism with systems equivalent to physiology, reproduction, communication and information processing (nervous system). The superorganism metaphor works well at the phenomenological level of the colony but does not explain the genetics or developmental biology of social evolution. There is no single 'superorganismal' genome that natural selection can act on. Instead, each individual in a colony is a product of development derived from that individual's genome. Natural selection must change this genome to influence development and behaviour. The challenge is to understand how natural selection on colonies changes genomes, development and individual behaviour (i.e. to reveal the developmental evolution of the social structure; Page & Amdam 2007).
There are many definitions of the superorganism (Page & Mitchell 1991; Mitchell 2003) , but central to all is the reproductive division of labour between the fertile reproductives and the workers. The definitions imply that developmental evolution of worker sterility is key to social harmony because advanced sociality cannot be achieved when there is conflict over reproduction (Wilson & Sober 1989) . In ants, bees and wasps, which make up the majority of the social insect taxa, division of labour is exclusively female, and the female reproductive process is a potential source of conflict. To reduce conflict, natural selection has acted on reproductive gene networks, reducing or eliminating their functionality in workers relative to their fertile sisters, the queens (Wilson 1971; Khila & Abouheif 2008) . Functional systems of worker reproductive biology, consequently, are seen as something natural selection will
